In this article it is considered one stage of Cross-functional Quality Management (CFQM) targeted to assess decisions of producer groups. For this, an algorithm based on combination of expert estimates, the fuzzy indicator methodology and multi attribute decision-making techniques was elaborated. With aim to illustrate this algorithm two examples are prepared.
Introduction
Recently, several tools have been developed to address a variety of questions and problems related with CFQM (Pau, 1981; Yang et al., 2001; Dooley, & Kapoor, 1990; Debao, 2011; Hassan et al., 2003; Thissen et al., 2001; Bocaniala al., 2006) . Krueger et al. (2016) in a short article discussed an approach for the application of CFQM to the issues surrounding the sowing of spring crops.
Often, one problem will surface as the primary issue needing to be decided for management when application of the CFQM methodology is utilized for the examination of decisions of producer groups. Solving this problem can be based on the use of expert estimates and the fuzzy indicator methodology in combination with multi attributive decision-making. The aim of this study was to develop an algorithm tool for the examination of decisions of producer groups that can be used for this purpose.
Method
One stage of a Cross-functional Quality Management (CFQM) method is targeted toward assessing decisions provided by producer groups. For this, an algorithm based on a combination of expert estimates, the fuzzy indicator methodology, and multi attribute decision-making techniques is utilized. In general, an algorithm tool for examination of the decisions of producer group must include several procedures which can be listed as follows:
1. Definition of producer groups (Krueger et al., 2016) .
Description of Influence factors (condition attributes).
3. Definition of the product quality characteristics (decision attributes). Among the product quality characteristics could be used fuzzy indicators. A more full explanation about fuzzy indicators can be found in the publication by Krueger et al. (2010) and Torbert et al. (2008) . Briefly, a fuzzy indicator can be defined as a number in the range from 0 to 1, and modeled by an appropriate membership function. The choice of a membership function is somewhat arbitrary and should mirror an objective expert opinion. In this algorithm, a sigmoidal membership function was used (Fig. 1) . Also, two groups of fuzzy indicators were used. The first group included the so-called "benefit fuzzy indicators (BFI)". In this case, the benefit fuzzy indicator was applied to describe the conditions of an attribute such that when the value of this attribute increased, the situation for business increased as well. The second group of fuzzy indicators included the so-called "cost fuzzy indicators (CoFI)". In this case, cost fuzzy indicator was applied to describe the condition of an attribute such that when the value of this attribute increased, the situation for business decreased.
4. Description of an expert panel. Information regarding the subject problem area being considered is collected from experts in that subject problem area. They are asked to consider various options relative to the problem and provide an assessment regarding these options. In general, the opinions of experts will vary and thus the assessments vary. The expert panel provides some method of numerically ranking the options. In this study, the assessments are given in points from 1 to 10, with the expert considering 10 to be the best option. Since the opinions vary, the discussion by members of expert panel will result in several different alternatives provided by each of the experts. For comparison of these alternatives and to define which is the best alternative, a tool for multi attributive comparison alternatives was used. 5. Select a tool for multi attributive comparison of alternatives. Recently, a tool for multi attributive comparison of alternatives was developed (Kurtener et al., 2009 (Kurtener et al., , 2009a Kurtener, & Yakushev, 2014) . This tool was based on the use of fuzzy indicator models and the minimum average weighted deviation method (Li, 1999; Wang, 2005) . In this method, a single objective optimization problem is formulated and the Lagrange multiplier method is used to obtain the solution to a problem (Li, 1999; Wang 2005) .
Using this tool, information can be obtain for: a) relative weights of attributives, b) target functions, and c) a ranking of the alternatives. More details and definition of the terms "relative weights of attributives" and "target functions" were given in by Kurtener et al. (2009; 2009a ). An absolute value deviation/distance of each alternative from the ideal alternative was used as a measure for choosing the optimal (or best) alternative.
Results and Discussion

Example 1: examination of agrometeorological producer group decisions
In order to examine the functionality of the developed algorithm tool for examining decision processes, an agrometeorological producer group case was considered. The agrometeorological producer group was asked provide a ranking of the importance of the following four condition attributes as it relates to spring crop sowing:
1. Forecast of the ten-day precipitation probability, 2. Forecast of the ten-day air temperature, 3. Forecast of the soil temperature before sowing, 4. Forecast of the soil moisture before sowing.
In this case, the expert panel was made up of four members whose expert opinions differed. The outcome of the panel resulted in four different alternatives being formulated (Table 1) , of which we need to decide which is the best alternative. The tool for multi attributive comparison of alternatives (Kurtener et al., 2009 (Kurtener et al., , 2009a Kurtener, & Yakushev, 2014) was used. All expert assessments have been presented by the benefit fuzzy indicators. A decision matrix is shown in Table 2 . Outputs of multi-attribute analysis (the relative weights of attributes, the target functions, and the rank of alternatives) are given in Table 3 . Results presented in Table 3 indicate that alternative 3 was the best. The second best alternative was alternative 1, while alternative 4 was the worst. 
Example 2: examination of seed producer group decisions
To further examine the functionality of the developed algorithm tool for examining decision processes, a case utilizing a seed producer group was considered. A seed producer group was asked to define values of the following three attributes for seed conditions:
1. Quality of varieties (elite or reproduction), 2. Seed germination, 3. The purity of seeds (weed contamination).
The rankings were presented as 1-10, with 10 being the best. The results produced by the four member expert panel resulted in four different alternatives being formulated (Table 4) . As in the other example, the tool for multi attributive comparison of alternatives (Kurtener et al., 2009 (Kurtener et al., , 2009a Kurtener, & Yakushev, 2014) was used. Expert assessments have been presented by the benefit (BFI) and cost (CoFI) fuzzy indicators. In this case, two are presented as benefit (Quality of varieties and Seed germination) and one as a cost (Purity of seeds). A decision matrix is shown in Table 5 . Outputs of multi-attribute analysis (the relative weights of attributes, the target functions, and the rank of alternatives) are given in Table 6 .
Results presented in Table 6 indicate that alternative 4 was the best. The second best alternative was alternative 1, while alternative 3 was the worst. 
Conclusion
In this article it is considered one stage of Cross-functional Quality Management (CFQM) targeted to assess decisions of producer group.
For this, an algorithm based on combination of expert estimates, the fuzzy indicator methodology and multi attribute decision-making techniques has been elaborated.
With aim to illustrate this algorithm two examples are prepared.
